td Anſyer to the K for 1 not fe- 
Phing ro Mr. WaLTok's Full 
Anſuer. „e 


wo ' . 1 


ds a Paper, intitled, Reaſons 

= for” not replying to Mr. 

- Waurron's full Anſwer, 1 
find that. the Author of the 
Minute  Philoſo her, ſtill perſiſts in his 
Miſtakes concerning Sir Iſaac Newton's 
Doctrine of Fluxions. He declares he can 
honeſtly ſuy 9. that the more I explain, 
the more be ir puzzled: And I can as ho- 
neſtly fay, that I believe him. For a Per- 
fon who does not underſtand What Sir 
is | E + | | Tfaac 
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— 4 » 8 = 
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ignorant of his Doctrine of Fluxions, 
deduc d from the Nature of Velocity; and 


be puzzled with all true Explications of , 
that Doctrine. What Sir Tſaac Newton 
means by the Word 7, elocity, 1 ſhall ex- 


plain in the following Propoſi tions. 


I. The Velocity ofa Body, i is hy 
Ratio of the Quantity of Motion'to 
the Quantity of Matter in the Body ; 
and is as the Ratio of the Quantity 
of the Action of the moving Force 
to the Weight of the Body; or as 


the Ratio of the Quantity of that 
Action to the Denſity and Magnitude - 
of the Body taken together. That : 
is, putting V tor the Velocity of a 
. M for the Quantity of its 
Motion, F for the Quantity of tje 
Action of the Force which generates 
that Motion, D for the Denſity of the 
1 B for its Bulk or. e 


- ; * 
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7 ares 5 $6 hg . 


= FLY means 8 7 heir, muſt e . 
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Bodies may be of different Kinds, a8 4 


eta "Preſſure, Tay all which may 


LY 


Fot the Quantivy',,gf, Notiz is —4 


Qantit of Matter and Velocity taken 
laden is Mis Q And con: 


ſſueittty. h 15 Mey, Bande Motion Of: Aa 


pe Jah SAY G19 } Jaun 


| Bady, 18 as. the. Quanticy,of the Action of 


the, force w hich generates; it. Effects be- 


ing always proportional to their adequate 
Caſes} that is, Mis 48 Ez and at a given 
Diſtance; from the Centre of the Earth, 

the Quantity of Matter in a Body, is as 


its Weight, or as its Denfity and Magni- 
tude taken together; 3 that is, Q is as 2 


OC 18s: DB + And therefore V 88 as . 


FE 
5E 
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1 the two Meaſures of ' Velogjry.. : 


miſtaken in aſſerting that Volocity 


cannot be concetV'd without tbem.— 
that there ir N O Meaſure c. We 


ef Velveities' Sc] ONLI 
cer andthe eee, n the 
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be conceived. : And D enſity. at Bulk 
may likewiſe be Parr de he res 


5 may both be eve and yet 155 


ther of rem ineludes Time all Space. 


This Author therefore has — — 


larily. 2mplaes both Time — 


except Time aui Spite," the "Propub 
Compound: 


rd af the direct Proportion of thi $a. 


2 A AM. Eons 1825 26 3642 
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I. The Vdocis of of a Body, exits 
in the Body ir Kell oO: ir conti 


nues in Motion. 7 | 
| 7 . 10 
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8 the velocity of a Body, is an Ef. | 


fect of ſome. Caule acting upon it: But 
- this Effet. can exiſt no where cet in 


Big e ated Pages" Wor oni ir (exiſt 
8 ay 


4 


— is no Cauſe to — —— 


70 therGATECHISM. 
any Wbese elle, an: Eſſect might exiſt 


in; ether. Words, an Effect might exiſt 
withaut a Cauſe, Which is abſutd: And 
rhexefore-the Velocity oft Body exiſts 


in the, Body, it {elf while it continues it in 


Moien: See ee 
119 Eu fla 91 gt + 10 * l 5 
ic appears t chat 2 2 in Mos 
tion Will have a Velocity inherent in it 
ſalf during the whole Time of its Mo- 
tions and conſequently; there muſt be a 
Velocity uv heretever the Body is, exclu: 
five aut Time! end Space. If inſtead of a 
Bady':the Fhing moved be a Point, its 
Velesitywill [exiſt ina Point, and ſue: 

ceflively,will exiſt in every Poiut . — 


through bich the Point move. 


Str} maj ton off 15 


Here Imay eee -notice a 


this Author's QbjeQtion/againſt-may! Proof 
that Velocity can exiſt in 2 Point; my 


A 


rgyment for it was conceived in theſe 
Wogds. * * ee 5 
Ton a. Body. or in 

de to move 1e K without-any 125 — 5 | 
* there muſt enſue a continual” lncreaſe = 


* 
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of its Velocity; and itcquitty: no 
two Points of the Space deſt#iBea; 
% however near to each otlrer, . be 
tt aſſign'dl in whieh' the Velocftyrf ehe 
eee For that\wou'd manifeſtly o ſup- 
e poſe a Ceſſatioh of the Action 6f the 
** moving Cauſe during the Paſſage'6Pthe 
© Body or Thing thro' the Masten com- 
«, prehended between the two Pts. 
Now he thinks that from the Chtigeal 
Action of ea moving Force, and'freia the 
8 Velocity: not being dhe ume 
- ini aoy two different Points! of UHE 
| ſctibed: Space, it will jobifoltow tn Ye! 
locity can exiſt iw ©Poigt'ofSpite:YBuit 
in this he is miſtaken; For t hee 
nual Action of the moving Force nebeſ- 
farily preſerves a conrinual Velocity and 
if the generated Velocity be not the ſame 
in any two different! Points rofl the! e- 
ſeribed Spabe. a Velociry malt if Conſe- 
quence exiſt in every Point of chat Space; 


Sh) ui bovicnhgod.enn ii 101 zaoνα⁰ A. 


II. 7 The Veleeity of a! 5dy- i 
the'Rite b ee of its Tenden 
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For the Velocity of a Body, is a Part 
— Motion by the firſt Propoſixion, 
and exiſts in the Body, by the ſecond: 


But there is nothing exiſting in a Body 
moved or tranſlated from one Place to 
agother beſides its Quantity of Matter, 
and the Rate or Degree of its Tendency | 
forward: And therefore the Velocity of 
a Body is the Rate or Degree of its Ten- | 


—_ . 


W. The Avione' of: Velocity : 


given in the two preceding Propo- 


fitions, is agreeable to Sir I/aac New- 
tons Notion of Velocity; who con- 


ſtantly excludes deſcribed Space fix from # 


105 Idea of that Term. 


For, as 1 . i tis aſes 9 5 


the Word Velocity in his Principles of 


Philoſophy, he ſpeaks of the Velocity of 


a Body exiſting in ſome one certain Place; 


by which it appears, that he confines Ve- 
locity to the Place of the Body: But 


N 25 is no Space deſcribed by a moving 
| Body 


_ 44 APPENDIX «: 
Body exiſting in one and the ſame Place: 
And therefore he excludes: all Space de- 
ſcribed from his Idea of Velocity. And 
he expreſly does it in his Doctrine of 
Fluxions. For he calls Velocities Flux- 
zoxs; and by Fluxions declares, that he 
does not underſtand any Increments ge- 
nerated, and conſequently not any Spaces 
deſcribed: Whence it neceſſarily follows, 
that Velocities. in his Doctrine of F lux. 
ions, do not imply any Spaces 78 
den the Propoſition is true. 


The velocity of a Body, i is an n Effet 
communicated to the Body by the Ac- 
tion of ſome moving Force or Cauſe, and 
is retain'd in it by the Inertneſs of Mat- 
ter, till deſtroy'd by the Action of ſome 
contrary Force or Reſiſtance ; and by be- 
ing retain d in it, becomes a Cauſe of the 
Body's going forward, or of its being 
tranſlated continually into a new Place: 
So that the continual Tranſlation/ of a 


Body into a new Place, is really an Effect 


of Velocity, which Velocity may be 


ä 
5 oY 


to the often 


e 
, 4 
* ”% 
- 8. 


the Progreſs of that Body, as all Caufes 


may be conceiy'd to exiſt priot to the 


Effects an by them. 


v. if the velocity of a Body or 
Thing moved be given, Or increaſe 
with the Time of the Motion, it vill 
be meaſurd by the Space deſcribed 
apply'd to the Time of its Deſerip- 
tion: "And if it increaſes any how 
either regularly · or irregularly; - it 


will be meaſur'd by the firſt Ratio 
of the Space to be deſcribed in a 
given Particle of Time. * 8 de- 


notes the Space deſcribed 1 in the | 
Time T, and 8 the firſt Ratio of 
the Space to be deſcribed in a given 
ane of Tir ime, then V will be as. 


T > when the Velocity i; is cither given, . 


or increaſes vich the Time of the 
Motion; and as 8 when it increaſes 


=P how 2 or 212 
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_ Caſe 1. If the Vedocity be given, -that 
is, if the Body conſtangly goes on at the 


fame Rate, the Space deſcribed, reckon- 


ing from the Beginning of the Motion, 
will be as the Time of its Deſcription ; 
and conſequently the Ratio of the Space 
GE ro the Time of its Deſcription ; $. 


that is, TP S will be a given Quantity : But 


ane given Quantity may be the Mcaſure of 
appther; 3 Andthercfore ** willbe e 


1 | 
by $9 4 - 1 * r - CI as s 7 * L433 7 F ; 
7 a 1 : z 5 b 8 Md 935 * bo k a XK # 1 
. , 
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Cale >. If the Velodiuy i * ich 


the Time of the Motion, the Space de- 


ſcrib'd muſt Pore. with the Square of 


che Time; whence 3 will be as; T, that 


is; as V: And e in this Caſe 


a0 will be meaſur d * r. 


75 


Coe 3. If 115 - Velocity * any. 


how either regularly or irregularly, tlie 


to be deſcribed in a given Particle- 


* 


of Time, will begin to exiſt, no Batt uf 
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it being yet deſcribed, with the Ratio of 
the Velocity: But the Ratio with which 
that Space begins to exiſt or to be de- 


ſcribed, is its firſt Ratio: And therefore 


43 


the Velocity will be meaſured by the firft f 5 


Ratio of the Space to be Ge in in a 


given Particle of Time. Conſequently 


V in all Cafes will be meaſur'd by 8. 


The two firſt Caſes of this Propoſi — 
tion are particular ones, and obtain only 
when the Force which generates the Mo- 


tion acts either by one ſingle Impulſe, or 
continually with the ſame Degree of | 


Strength during the whole Time of Mo- 


tion : The laſt is a general one, and ob-' 


tains in all Caſes whatever : This general 


Meaſure of Velocity Sir Iſaac Newton 
uſes in- his Doctrine of Fluxions: It con- 


tinually exiſts in the final Limits or Ex- 5 


tremities of Quantities actually generated 


by Motion, and juſt beginning to be in · 


88804 by a Continuance of that Mo- 


tion, tho? as yet no Parts of their iſo- 


chronal Increments are deſcribed ; for thoſe 
Increments muſt begin to exiſt in the Ra- 


tio, of rhe Veloeities, which the genera- 
F 2 ting 


— — 


— 


3 — 4 I intend to purſue him in the order g 
of his Flat. 
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ting Quantities have in the final Limits 
of the Quantities generated, which are the 

initial Limits of their Increments. If the 
Ratio of the Velocities exiſting in any tw 


Points be ; or 3, the firſt Ratio of iſo- 


chronal 1 commencing from 


thoſe 1 Points, will be f + Or 3 7 


Having ſbewn what r Ir Newton 


means by the Word Felocity, and given 
an Account of its Meaſures ; I will now, 


by way of Inference, ſhew the Weakneſs 
of this Author' 8 Objections againſt the le- 


veral Parts of the foregoing Anſwer ; and 


in doing of this I ſhall be leſs methodical, 


Firſt thep, in Seck, 7 he takes notice 


of my Freedom in calling his Analyſt : a 


Libel: I am ſorry my free Manner ſhould 
offend him; bur I muſt continue ta call 
5 a Libel, rill he produces Proafs to the F 
contrary. He tells me, 1 well know a 

bad Vindication is the bittereſt Libel 
cannot ſay 1 Know it; but I know that 
defaming one of the g 8 elt and beſt 


bf 2 Men 


to the CATECHIS M. 
Men, who had nothing at heart beſides 


the Promotion of true Philoſophy and 
true Religion; is a moſt bitter Libel: A 


bad Vindication may proceed from a good 


Mind and an honeſt Intention; but De- 


famation and Detraction can ariſe Tom 


neither. 


In Se#. 4, 5. he finds fault with my 


| Proof that Velocity can exiſt in a Point 


of Space. But I have ſhewn the Juſtneſs 
of that Proof under the ſecond Propoſi- 
tion, to which I refer him, That Proof 
may perhaps appear more evident to ſome, 


by conſidering the Motion of a Body in 


falling from a State of Reſt by the Force 
of its own Weight. For ſetting aſide. the 
Reſiſtance of the Air, and ſuppoſing the 
Weight of the Body to be the ſame at 
all near Diſtances from the Surface of the 
Earth; its Velocity, from the continued 


Action of that Weight, will increaſe con- 


tinually as the Time of falling increaſes. 
or as the ſquare Root of the Length de- 


ſcribed increaſes, reckoning that Length 


from the Beginning of the Motion; and 


therefore N will exiſt and be dif- 


fere nt 


. > 
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ferent in every different Point of the de- 


ſetibed Space: Both theſe are neceſſary and 
inevitable Conſequences of the continued 

Action of the Weight of the Body during 
the Time of its falling; and of the Ve- 

locity's beitig proportional to the ſquare 


Root of the Space deſcribed. 


In Se. 6, 7. he charges me with 81. 
ving an Account of Motion different 


from Sir Iſaar Neuron, who diftin- 


Fguiſbeth tuo Sorts of Motion, ab fo- 
« Inte aud relative. The firmer he de- 


« fiheth to be a Tranſlation from abſo- 
« Inte Place to abſbiute Place, the lat- 


n Hon one relative Place to aub- 


* ther. Mine, which exiſts in 4 Point, 
«© ohith muy be conceiv'd uitbout Space 
« teftri#4, he fays, is plainly neither 


«of rheſs Sorts 17 Motion, but ſome 
„ third Kind, which he is at a lu% to 


ce comprebend. But he can tlearly com. 


pre hend that, If de admit Nlotion 
% bout act, then Nir flaac New- 
„ tor Accent of it moſt le uon 

For Place by which he defittes. 


46. Se 7% hin, 4 Pali of 
| 6+ Space.” 
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ace. Now in Anſwer to this 1 fay 
that all Motion, which can neither be ge- 
nerated nor changed but by Forces im- 
preſs d on a Body, neceſſarily exiſts in the 
Body it felf while it continues to change 
its Place, and is the Quantity of Matter 
moved and its Velocity or Degree of 
Tendency forward taken together: The 
contiqual Tranflation of a Body therefore 


into a new Place is, as l have before ob- 


ſerved,. an Effect of this Tendency for- 
ward: in the Body, and not the Tenden- 


ey itſelf; conſequently Space deferiÞ'd is 


an Effet of Velocity, and not the Ve- 


bocity irſelf. Velacity,. according to Sir 


Ifagc Newton, does not neceſſarily im- 


ply any Space deſcribed : And therefore, 
Conſider. as an Effect exiſting im the 


Bady. can be nothing but the Rate or 


Degree of its Tendeney forward, as 1 


have proved it to be in Prop. III Gon- 
frequently: B have net given a different 


Kecaunt of Motion from Sir £/azriNews- 
tan. but an Acconut . a 
| n n e 
W : 4 Fes Ds os 
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« follow, that to tall of inveſtigatiug, 


obtaining and conſidering 
« portions of V. eloc ities, extluſroely of 
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In Seer 8. 1 find the following Paſs 
fage tranſcribed from the Analyſt. . Ve. 


„ locity neceſſarily implies both Time 
And Space, and cannot be conreiv'd 


wit bout them. And if the Velocities 
« of. naſtent and evaneſcent Quantities, 


«© that "is, abſtracted from Time and 


Spare, may nat be comprehended, how 
ra we comprehend and demonſtrate 


« their Proportion? or conſider their 
©. rationes primæ & ultimæ. For to con. 


_— fader the Proportion or Ratio of 


« Things, implieth that ſuch Things 
haue Magnitude: That ſuch: their 


Magnitudes may be meaſur d, and 


« their Relations to each other known. 


But, as there is NO Meaſure of Ve. 
« Jocity except Time and Spare,” the 
6. — of Velocities being ONLY 


«© compounded of the direct Proportion 


M the Spaces and the reciprocal Pro- 


portion oo the Times; doth it not 


the Pro. 


„% Time and Space, is to talk unintel. 
ih P” This Paſſage I have fully 
— 


As 


to 130 rien 


anſwer d, in having proved' chat there are 


other Meaſures of Velocity beſides Tim ng 
and Space. I have g given two general 


Meaſures: of it in the; firſt, Propoſition, 


and one in the fifth; all of which may be 


clearly conceiy'd, nd yet not one of them 
includes or implies either Space deſcribed, 


e ; and I know no general Meaſure of 
which does. I agree with him that to 
nfider the Proportion or Ratio of 

Things: implieth that ſuch. Things have 

Magnitude, but to conſider the firſt or 


cc 


(e 


t all imply that ſuch Quantities, have 
lagnitudes. Theſe are not the Pro- 


ce 


cc A portions of firſt or laſt Quantities, or of | 


d Magnitudes whatever, 
pottions of the Velocities 
4. with ns Guitars begin o or ceaſe 
te R have Magnitudes. Se his: 


g 2 of mn *. 8 od rn Ba 
i 100 11. . 4 SSC 2.65 6 9 e 
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he next two Sections relate to the 
Moment of a Rectangle. If the Rect. 
le CDK be generated by t the Motions 


ang 


of two righ t Lines, and tom a Continus 


ange $5 Motivns'be increaſed, by | 
the Gnomon © OK; and if A and B are 
521611 | Gz put 


aſt Proportions of Quantitiès does not 
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Arrzupix 
pur for the Sides: DN DC, and A 
for the firſt Ratio of their iſochronal - 


3 


/ which firſt Ratio is equal 


_— -_ * 


cremonte Dt 
ro the 18 of te Ve logities 1 in 5 to- 
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tion. of the Rectangle GD K, vill be 
Ab+Ba, as 1 haye fully, moved in the 


of a Rectangle no Motions exiſt but the 


Muotions of its Sides; which. Mosipns. 
according, 10 Sir Laue Newton, - Gan- 
. its Moment or Mutation : Aa 
ik the Sides of. the Rectangle EG L. 
flow back till they. coingido. with thoſe. 

F rhe Rectangle gy e 


* s rated 


* 
- z . 
3 


wards F nd H;. the Moment or Mut" 


foregoing Laber In the Augmentation 


| 
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rated Gnomon C 8 K vaniſhes; I have 
proved that the Motion ſubſiſting in the 
Inſtant of its Evaneſcence, which is alfo 


the Moment of the Rectangle C DK, is 
the Sum of the Motions of the Sides of 


that Rectangle, or A bB a; and he 
ought either to allow it or prove the con- 
traty. To fay that a and b muſt denote 
the Magnitudes of the Increments DF 


and D H, and not their firſt Ratio, or 


the Ratio of the Velocities in D towards 
F and , is to aſſert a manifeft Falſhood, 


For the Velocities during the Paſſage of - 


the moving Quantities from 5 to F and 
H, may be fo changed chat the Magni · 
tudes of the Increments D F and DH, 

ſhall have a Proportion very different 
from that of the Velocities in D towards 


F and H: And therefore DF and D H, 
how ſmall ſoever, cannot meaſure the | 
F luxions of DK and DC; and confe. 


quenrly cannot be the Things OW 
by a and b. | 


— 


In the next Ed he cs me with 


explaining 'Fluxzons by the Ratio "of 


8 2 | Mag- 
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Mg ea” infinitely. diminiſhd,, al: 
1 I had expreſ] y told him, thar they 
are not meaſured or expounded by the 
Proportions of any generated Magnitudes 
whatever; but by the firſt or laſt Propor- 
tions of iſochronal Increments generated 
or deſtroyed by Motion, The Paſſage 
which occaſion'd this ſenſelefs Notion, is 
contain'd in the gth Page of the Vindi- 
cation, and ſtands in theſe Words. « To 

PE obtain the laſt Ratio of ſynchronal In- 
$6 crements, the M agnitudes of . thoſe In- 

. + crements muſt be infinitely diminiſh'd ; 
: For their laſt Ratio is the Ratio with 
E which they vaniſh and become no- 
like as 3 in the =, Page of the ſame 
* indication, in theſe Words. The 
++ Magnitudes of ſynchronal Increments 
46 muſt be infinitely diminiſl'd and be- 
% come evaneſcent in order to obtain 
55, their firſt or laſt Ratios, to which Ra- 
tios the Ratios of their. correſponding 
++ Fluxions are equal.“ Now a fair and 
ingennous Reader, who had not hing at 

Vr but the e of Truth ang 


A * -& ©) | Science, 


we 


_ 
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Science, would eaſily have collected from 


either of theſe Paſſages, that I did not 


1 
33 


explain or expound Fluxions by the Ra- 


tio of Magnitudes infinitely  diminiſh'd, 
but by the. firſt or laſt Ratios of Incre- 
ments generated or deſtroyed in equal 
F that is, by the Ratios of the 
Velocities with which thoſe Increments 


10 or ceaſe to exiſt. 


In the 20th page of the foregning 12 
ſwer, I have aſſerted, that the firſt or 
laſt Proportions of iſochronal Incre- 
** ments, ſubſiſt when the Increments 
++ themſelves have no Magnitudes; for- 


aſmuch as the Motions ſubſiſt with 


this very Inſtant, begin or ceaſe to 


which thoſe Increments, Juſt now, in 


.«< exiſt; to which Motions theſe. Ratios c 


« are proportional. In Anſwer to this 


the Author of the Reaſons asks his Rea- 
der, © Whether the iſochronal Incre- 
«© ments them ſelves ſubſeſt when they 
* have no Magnitude ?. Whether, there 
ce can 'be an lucrement where there 


45 17 uo Increaſe, or Increaſe where. 


* Fhere 
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«© there is 0 Magnitude? Whether if 


+ Magnitudes be not generated by Mv- 
& tion in equal Times, whit Lie is ge- 
«« erated therein, or what elſe is %* 


* that Mr. Walton alle iſothronai 7 
To the two fliſt of thefe Queſtions I re- 


ply in the negative, and ro the laſt in 


the affirmative; and 'would fain know 


what he infers from thence. I did not 
ſay that iſochronal Increments ſubſiſt 

when they have no Magnitudes, but that 
the firft and Taft Ratios of fuch Incre- 
ments fabfiſt when the Increments them- 


ſelves have no Magnitudes; and gave him 


the Reafon why they ſubſiſt, which ac- 
cording to his uſual Candour he has taken 
no notice of. 


If the Lines Ac and BE be generared 


5 by the Motions of two Points ſetting 
* from A and B, and be increas'd in 
equal Times from a Continuance of their 


Motions by the Incremerits CD and EF; 
theſe Increments will begin to exiſt with 


the Velocities which the moving Points 
Y | bare 


II 
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hays in their initial Limits at C and E; 
A Band: the Ratio of | thoſe Velo- 


I cities will be the Ratio with 


ſequently the firſt Ratio of CD 
and E F ſubſiſts when the Incre- 
ments themſelves do not ſubſiſt, 


. Cc 1 that is. before they have acquired 


veto any Magnitude whatever. The 


AL 
4 * firſt Ratio of the Increments 


00d and E F, is not the Natio of 


-» +: thole. Inerements, nor of any 
— — it is not their Ratio con- 


ſidered as avſting and having finite Mag- 
nitades, bus! he Katia with which they 


begin te evſk and have Magnitudes. If 
dhe Velectties in E and E be as 3 and a, 

_ the firſt Ratio of the iſochronal Incre- 
ments C and EE, will be the Ratio of 


3 19-3: and may be expounded: by any 
tg Lines Which are as 3 te 2; but thoſe 


Lines are not the: Iacrements themſelves 

nog any Barts of them. For the Velo 

cities ma petperually vary in the Pra- 

greſs af, She. moving Points from C and 

E. to D and E and thai Variation may 
be 


amy 


which the Increments begin to 
exiſt, that is, their firſt Ratio; con- 


3 E 7 
£ 3 MS. 
** 
Thy. * 5 
- 
F 
PW 
2 1 7 
- 
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be ſuch that OD and E F., however 
ſmall, . may be in à very different Pro- 
portion from that of 3 to 2 „As 1 have 
obſerved above: So that the Fluxions 
of Lines cannot be meaſured or ex- 
pounded by any Prof ortions of their iſo- 
chronal Inerements, Ekcepr their firſt or 
laſt Proportions.” SHES f | LIE I 

e dr 02030 ai Adj. 

0 order to ai ebe Unis hdnding 
F bir Correſpondent he ſays! i that in 

the Geneſis of 4 Rettanglt Motion, 
1 have ſuppos d tuo Pois iò exiſt at 
the ſame Time in aue Polur e io be 
moved. different Ways without - Hirring 
from that Point. This hes pleas d te call 
a Ridale, and ſays that I have the Con. 
ſtience to call it i; full and c, An. 
wer to Part of his CA TECH ICNMI II d 
not indeed profeſs much Skill fn making 
or explaining of Riddles, but can ſet it 
will not be very difficalt to clear thib Af. 
fair. Let any two Lines K F and CH., 
erlecting each other in D, be! deſcrib'd 
by che Motions of wwe Points ſetting 
aut from K and C; (Sre-rhe- Higure in 
f. — let the Velocities of the mo- 


ving 


ving Points be fuch, that they arrive at 
D exactly at the ſame Inſtant of Time: 


Upon their Arrival in D, it is plain the two 


Points will exiſt in the Point D; which 
he may venture to allow, ſince mathe- 
matical Points have no Magnitude : So 


far the Riddle is clear. And fince the 


two Points can exiſt in D, as they cer- 


fainly may without any Abſurdity, they 
muſt preſerve their reſpective Velocities or 


Tendencies forward to F and H, and'go 


en in the Directions DF and DH, by 
Virtue of thoſe Velocities or Tendencies, 


there being nothing to change or deſtroy 
_ them: But they cannot go on in thoſe 


Directions without ſtirring from the Point 
D: : And therefore he has been miſtaken. 


in ſaying I ſuppoſed two Points to be 
moved different Ways in the ſame Point, 
withour ſtirring from that Point. Far- 
ther, from the Geneſis of the Rectangle 
C DK, it is obvious that the common In- 


terſection of the moving Lines IB and 


1 A. in which the two Points are ſup- 

poſed to exiſt at the ſame Time, will 

rp 80 forward with the Lines 
H MY 


them» 
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n but it cannot continual 
forward with the Lines themſelves unleſs 


it - continually goes into a new Place. | 
Surely this Author's Friends muſt be a- 


ſhamed of him for calling this a Riddle, 


which is plain to any one who has in the 


leaſt confi a theſe T _ 


In getr. 14. 8 honeſtly —_—_ es he 
does not underſtand Sir Iſaac e Doctrine 


ſo far as to frame a poſitive Idea of his 


Fluxions; and yet from certain nega- 
tive Conceptions thereof he takes upon 
him to ſay that by the Gene ſis of a Cube 


I have not explain'd the Nature of ſt- 


Fond, third and fourth Fluxions in a 


Way agreeable to that Doctrine. But in 
this he is miſtaken. For (by Lem. 2. L. 2. 


Princip. Newt.) if A flows with an uni- 
form Velocity expreſs'd by a, 3aA® is the 
Moment of A', 6a*A the Moment of 
za“, 6a' the Moment of 6a! A. and o 
the Moment of 6a“: But according to Sir 


Iſaac. the Moment of the Moment of 


A', is the ſecond Moment of A'“; the 


Moment of that ſecond Moment, is its 
Ul E322 3 : third 


y go. 
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third Moment; and the Moment of the 
third Moment, is its fourth Moment: And 
therefore za A., 6a! A, 6a? and o, are the 
firſt, ſecond third, and fourth Moments 


of A'. Farther, I have ſhewn that all 


theſe Moments or Motions exiſt and may 


be clearly and diſtinctly conceiy'd, in the 


Inſtant that a Cube generated by an uni- 


form Motion, begins to be increas'd by a 


Continuance of that Motion: And there. 


fore in the Syſtem of Motion whereby a 


Cube begins to be augmented, I have gi- 
ven an Explanation of firſt, ſecond and 
third Fluxions every way agreeable to Sir 
Tfaac's Doctrine: And he AY aner 
to allow it or ſhew rhe — | 
N. 

He noble; his . (Se. _ ) 675 
in faying there can be no fourth Fluxion 
of a Cube, I make it my Buſmeſs di- 
retihy to overthrow. Sir Iſaac Newton! s 
Doctrine. For if there can be no fourth 
- Fluxion: of a Cube, there can be no [e- 
cond Fluxion of a Line, and à fortiori, 
no third, fourth or fifth Fluxion. Here 
it t muſt be obſery'd that one Git 
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which 1 particularly ſuppos d, has not 


been attended to; and by not attending 


to it, the Reader is made to believe that, 


according to the Account I have given af 


Fluxions, there can be no ſecond, third or 


fourth Fluxion of a Line. Now, in the 


25th Page of the. foregoing. Anſwer, I 


ſuppos d the Cube to be generated by an 


un rOHαN Motion; in which Caſe the Ve- 
-Jocity expreſsd by a, will be a given 
Quantity: But there can be 0 kind of 
-Muration or Change of a Velocity which 


is given; and conſequently no fecond 
Fluxion of a Line, nor any fourth Flux- 


ion of a Cube, which:increaſes with ſuch 


a Velocity. In rhis therefore I have not 
endeavoured directiy to overthrow Sin 
Iaac r DotFrine ; * have not, to re great 
Relief of the learsed World, deſinoy d 
an indefnite Rank of Flux ions of die. 


rem Orders nor have I given an Account 
of chem any way inconſiſtent: with Sir 
n as this re el falle. 
| * N 
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He ſays, Set. 18. that I give wp Sir 5 
Mane Doctrine of Flur ions, and in- 
fead thereof humorauſly fubſtitate what = 
all the World kuew before he was born, 

to wit, the three Dimenſions of a Cube | 
and the Geneſis thereof by Motion. But 

this is a Miſtake. | For I neither give up 
the Doctrine of 'Fluxions, nor ſubſtitute 
the Geneſis of a C 


ube by Metion inſtead 


of it: I did not introduce that Geneſis in 
_  orderito ſet aſide.ithe Doctrine of Flux- 


ions; but to exhibit a Syſtem of Motion 
which might explain and illuſtrate firſt, 
Fcqndand third, Flyxions, ſo as to make 
their Exiſtence conceivable to the mean- 
| elt Capacity and thereby to expoſe the 

Meakneis and Ignorance of this Writer: 


And I have ſucceeded. in both; althongh 


to his diſcerning Aye it may ſeem to be 
a diſguiſing ane. betraying and giving up 
the Doctrine. According to that Doc 
trine, the Fluxions and Moments of ge- 
nerated Nuantities; are the Velocities and 
Motions with which the iſochronal Incre- 
ments of thoſe Quantities bagin or ceale 
M: e and though the 1 
"TIP 5 
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a Cube ey Mensa. might be ny be- 


— ever Sir Iſaac thought of his Flux. 
yet it was not known, before he 


be the Principles of that Doctrine. 


three diſtinct Orders of F luxions or 


Moments, depending upon each other, 
'exiſted in and might be clearly and di- 
ſtinctly conceiv'd, by attending to that 
well Known and obvibüs Syſtem of Mo- 
iſts in the Inſtant a gene 


tion, which e 
yu n egins to be augmented. 


woe: £2 nidid 49 e nd 7 41 


Arges $488. liek He jutreats me to © ex- 


; A 9 . * 
* 


Shi whether Sir land Momentum be 


nit Quantity,” or an Infiniteimal, 


or a mere Limit. I tell him, that Sir 
2 Lacs Momentum is a rixrr Quaxriry * 
it is a Product contained under the mo- 


| -vins ing Quantity and its Velocity, or un- 
N Hee” rhe moving Quantity and firſt Ratio 


of the Space deſcribed by ir in a given 


Particle of Time; the Velocity being 

xealor'd by rhe'firſt Ratio of that Space. 
Now the Velocity” of the moving Quan- 
iy, and firſt Ratio of the Space de- 


, » xvod a given Particle of Time, 


11 L 


? 


RE 2 


FE Wk, 8 « i 1 

* N 4 „ 1 
19 * 1 EX 7 = 

* > 1 es — 

5 5 


= 10 the. CATEC HISM.. | 
| being both of them faite Quantities, may 


both be expreſs d by one and the ſame 
Line of a finite Magnitude; but that 


Line does not exiſt in the Quantity gene- 


rated or augmented by Motion. The 


moving Quantity exiſts both in the Flu- 


ent and in the Increment of that Fluent, 
being the final Limit of the former and 


the initial Limit of the latter: But the... ;--. 


Line which expreſſes the Velocity, or 
firſt Ratio of the Space deſcribed by the 
. moving Quantity in a given Particle of 


Time, does not exiſt either in the Fluent 
or in its Increment. , By Moments there - 
fore he is not to underſtand generated In- 
crements of Fluents, but certain FINITE. 


Propucts ox Qvaxrrrixs of a very dif- 
| ferent Nature from generated Increments, 
expreſſing only the Motions with which 


4 ; 


- 3 . 


thoſe Increments begin or ceaſe to exiſt. 


To 1 if this Author md 


; to give himſelf or me any farther Trou; 


ble, he muſt conſider theſe Principles a 
little better than he has hitherto done, 


if he * a N For 1 ſhall 


ſcarce 
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IS think it worth my while: for the 
EE. future 70 beſtow 4 ſerious Thought a 
24 ꝙ9 Writer, who ſhall dare to ſay that 
Sir Iſaac New ton had #0 clear and Rea. 

5 „ Notions of bis Moments ana Nm 

- _.- jons, and yet leave: what has been of. 
mal, Philalethes Cantabrigienſis and 
me, in Defence of that great Man, with- 
out a fair and candid Anſwer. 


_ 
, 
— 
P_ 
- 
* 
— 
* 
— 
* 
28 um 
©. 
. 
— 
» 
- 
. 
— 
. 
. 
[4 
* 
- * 
% 
P 


